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Description 

[0001 ] The present invention relates to an engine ac- 
cording to the preamble of Independent claim 1 , an au- 
tomatic engine stop and restart control apparatus ac- 5 
cording to the preamble of independent claim 1 7 and an 
automatic engine stop and restart control process ac- 
cording to the preamble of independent claim 1 8. 
[0002] JP-A-08 291725 shows a conventional auto- 
matic engine stop and restart system. io 
[0003] When a vehicle is stopped with an automatic 
transmission in the drive range, this conventional stop 
and restart system restarts the engine by forcibly hold- 
ing the automatic transmission in the neutral range, and 
shifts the automatic transmission from the neutral range is 
to the drive range when the engine speed reaches an 
idle speed. Therefore, this system tends to arouse un- 
natural feeling In the driver by a delay in producing the 
creep force of the automatic transmission, and produces 
a torque shock unexpectedly by allowing a torque con- so 
verter to transmit, to a drive shaft, a torque proportional 
to the square of the engine speed when the transmission 
is shifted from the neutral range to the drive range. The 
torque shocic is increased when the vehicle is restarted 
with the accelerator pedal being depressed. 25 
[0004] It is, therefore, an object of the present inven- 
tion to provide a vehicle, an automatic engine stop and 
restart apparatus and process as indicated above which 
can reduce an undesired torque shock In an automatic 
engine restart operation, and produce a driving force as so 
demanded by a driver. 

[0005] This objective is solved according to one as- 
pect of the present invention by an vehk:le according to 
the independent claim 1 . 

[0006] Further, this objective is solved according to 35 
another aspect of the present invention by an automatic 
engine stop and restart control apparatus according to 
the independent claim 1 7. 

[0007] Furthermore, this objective is solved s^ording 
to still another aspect of the present invention by an au- ^ 
tomatic engine stop and restart control process accord- 
ing to the independent claim 18. 
[0008] According to a preferred embodiment, the con- 
troller sets the target engine speed for the automatic en- 
gine restart operation equal to an idle speed when the 45 
transmission is In a non-driving state (such as the N 
range and the P range ) in which a driving torque is not 
transmitted through the transmission. 
[0009] Further preferred embodiments of the present 
Invention are laid down in the further subclaims. so 
[0010] In the following, the present invention is ex- 
plained in greater detail by means of several embodi- 
ments thereof in conjunction with the accompanying 
drawings, 

wherein: ss 

Fig. 1 is a schematc view showing a vehfele 
equipped with an automatic engine stop and restart 



system according to one embodiment of the present 
invention. 

Fig. 2 is a flowchart for showing a control process 
performed by the automatic engine stop and restart 
system of Fig. 1 . 

Fig. 3 is a graph showing a characteristic of a target 
engine speed used In the system of Figs. 1 and 2. 
Fig. 4 Is a time chart for Illustrating operations of the 
automatic engine stop and restart system of Figs. 1 
and 2. 

Fig. 5 is a flowchart for showing a control process 
according to another embodiment of the present in- 
vention. 

[0011] Fig. 1 shows a vehk:le equipped with an auto- 
matb engine stop and restart system aocording to one 
embodiment of the present Invention. 
[0012] Between an engine 1 and an automatic trans- 
mission 3, there is provided a motor/generator (or mo- 
tor) 2. The automatki transmisston 3 of this example is 
acontinuously variable transmission (CVT). Rotation of 
the engine 1 or the motor/generator 2 Is transmitted 
through the automatic transmission 3 to a drive shaft 7 
for driving drive wheels of the vehk:Ie. 
[0013] The engine 1 of this example may be a gaso- 
line engine or a dtesel engine. The automatic transmis- 
sion 3 may be a multi-speed automatic transmission 
having a torque converter or a start clutch, instead of 
the CVT transmission. 

[0014] The automata transmission 3 of this example 
Includes a torque converter 4, a forward-neverse 
changeover mechanism 5 and a belt type CVT unit 6 
having variable pulleys 6a and 6b and a metal belt 6c 
connecting the pulleys 6a and 6b. The CVT unit 6 can 
vary the speed ratio between the input speed and the 
output speed continuously by varying the pulley ratio. 
The control system determines a target speed ratio in 
accordance with an operating condition, and controls 
primary and secondary oil pressures for driving the pul- 
leys 6a and 6b so as to make the actual speed ratio 
equal to the target speed ratio. An external electric oil 
pump 14 supplies an oil pressure required for varying 
the speed ratio. The oil pump 14 can produce the oil 
pressure and supply the oil pressure to the automate 
transmission 3 even when the engine 1 stops rotation. 
In this example, the oil pump 14 is a motor-driven pump 
external to the automatic transmission 3. 
[001 5] The forward and reverse changeover mecha- 
nism 5 is arranged to change the directton of the output 
rotation between the forward rotation and the reverse 
rotation to move the vehlcle-f onwards and backwards. 
The torque converter 4 transmits torque from the input 
member to the output member by dynamic fluid actk)n. 
When the input speed Is very low. the torque converter 
4 allows the output member to stop rotation. 
[0016] The motor/generator 2 of this example is di- 
rectly connected with the crankshaft of the engine 1 . Al- 
ternatively, it is optional to connect the motor/generator 
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2 with the engine 1 through a belt drive or a chain drive. 
The motor/generator 2 rotates In synchronism with the 
engine 1 . The motor/generator 2 can function as an 
electric motor or a starter motor and as an electric gen- 
erator. A power control unit 12 controls the operating s 
mode, the speed (rpm) and the power generation quan- 
tity of the motor/generator 2. 

[001 7] When the motor/generator 2 serves as a motor 
to add assisting torque to the output of the engine 1 . or 
to crank the engine 1 , current Is supplied from a battery io 
13 through the power control unit 12 to the motor/gen- 
erator 2. When the motor/generator 2 serves as a gen- 
erator to absorb running energy of the vehicle, generat- 
ed current is supplied through the power control unit 12 
to charge the battery 1 3. is 
[0018] An automatic stop and restart controller 10 is 
a main component of the automatic engine stop and re- 
start system for automatically stopping the engine 1 
when the vehicle is stopped temporarily and for auto- 
matically restarting the engine 1 to restart the vehicle. 20 
The stop and restart controller 10 stops the engine 1 
when the vehicle comes to a halt, and restarts the en- 
gine 1 with the motor/generator 2 to restart the vehicle. 
[001 9] The stop and restart controller 1 0 receives in- 
put Infomiation on vehicle operating conditions from an ^ 
engine speed sensor 9, a brake sensor 11 , an acceler- 
ator sensor 15, a select position sensor 17 for sensing 
a select position of the automatic transmission 3, and a 
vehicle speed sensor 18. In accordance with signals 
from these sensors, the stop and restart controller 10 so 
perfomns the automatic engine stop and restart control. 
Specif bally, the stop and restart controller 1 0 according 
to this embodiment of the invention performs an auto- 
matic engine restart operation with the motor/generator 
2 while the automatic transmission 3 is In the state ca- 3s 
pable of transmitting engine rotation therethrough. By 
so doing, this restart system produces the driving force 
and the creep force as expected by the driver In restart- 
ing so as to avoid unnatural feeling, and reduces a shock 
In restarting. 40 
[0020] Fig.2 shows an automatic stop and restart con- 
trol process pert onned by the stop end restart controller 
10. This process Is performed after the warm-up oper- 
ation of the engine. When, for example, the vehicle Is 
stopped at a crossing, this system automatk:aIly stops 
the engine 1 and restarts the engine 1 . 
[0021] At a step SI , the controller 1 0 checks If the en- 
gine wamn-up operation is completed and the engine 1 
Is In a warmed-up state. Then, at steps S2 ^ S5, the 
controller 1 0 further checks the conditions of the brake so 
pedal, the vehicle speed, the accelerator pedal and the 
engine speed. The controller 10 proceeds to a step S6 
if the engine lis In the wamied-up state, the brake pedal 
Is depressed, the vehk:le speed Is zero, the accelerator 
pedal Is released, and the engine speed is In an idling 55 
range (for example, equal to or lower than 800 rpm). At 
the step S6, the controller 10 checks If these conditions 
are satisfied for the first t^e, by checking If FCOND = 0. 



[0022] When FCOND = 0, the controller 1 0 sets a stop 
delay time for delaying a stoppage of the engine 1 , and 
sete FCOND to one (FC0ND=1 ) at a step S7. After the 
step S7, the controller 10 proceeds to a step SB. For 
example, the stop delay time is equal to 2 seconds. This 
system stops the engine 1 at the end of the delay time 
starting from the time point at which all the conditions 
are first satisfied. When FCOND = 1 , the controller 10 
proceeds from the step S6 directly to the step S8. 
[0023] At the step S6, the controller 1 0 examines the 
shift position of the automata transmission 3. When the 
shift position is not the R range, then the controller 10 
resets a flag FRFST to zero (FRFST =0) at a step S9 to 
Initiate an automatic stop operation. Then, the controller 
10 checks, at a step S10, whether the engine 1 is in a 
stop state, or not. In this example, the automatk: stop 
and restart operation is performed not only in the D 
range, but In the L range, S range, N (neutral) range and 
P (parking) range as well. 

[0024] If the engine 1 1s not stopped, the controller 1 0 
proceeds from the step SI 0 to a step S1 1 , and checks, 
at the step S1 1 , if the delay time has elapsed. When the 
delay time has elapsed from the time point at whteh all 
the conditions of the steps 31 SS become satisfied, 
the controller 1 0 enters the program section SI 2 SI 7 
for the automatic engine stop operation. 
[0025] In the engine stop mode for automatk:ally stop- 
ping the engine 1 , the controller 10 reduces the torque 
of the motor/generator 2 to zero at the step 813, and 
stops the fuel Injection for the engine 1 at the step SI 4. 
Then, at the step SI 6, the controller 10 checks if 
FISTPFST = 0, to examine whether this Is the first op- 
eration in the automatic engine stop mode. When the 
current execution Is the first execution of the engine stop 
mode, the controller 10 proceeds from the step SI 5 to 
the step SI 6, at which the controller 10 sets an idling 
stop permission time, and sets the flag FISTPFST to one 
(FISTPFST=1) to lndk»te the setting of the kJIIng stop 
permission time. At the step SI 7, the controller 1 0 resets 
a flag FENGSTRT to zero (FENGSTRT=0) to indk^ate 
that the engine 1 is in the automatic stop state. Thus, 
the engine 1 is put In the stop state. 
[0026] When any one or more of the conditions of the 
steps SI ^ S4 become unsatisfied, the controller pro- 
ceeds to a step SI B. That is, the controller proceeds to 
the step SI 8 if the engine 1 Is not In the warrrted-up 
state, or If the brake pedal is released, or If the acceler- 
ator pedal Is depressed, or If the vehk:le speed beconr^es 
greater than zero. The controller 10 resets the flag 
FCOND to zero (FCOND =0) to indicate that the engine 
stop condition becomes unsatisfied at the step SI 6, and 
checks, at a step SI 9, whether the engine 1 Is in the 
stop state. When the engine 1 is in the stop state, the 
controller 10 proceeds from the step 819 to a step 822 
to restart the engine 1 . 

[0027] When the engine 1 Is not in the stop state, the 
controller 1 0 proceeds from the step SI 9 to a step 820, 
and resets the Idling stop permission flag FISTPFST to 
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zero (FiSTPFST=0) at the step S20. 
[0028] When the engine stop condition Is satisfied, 
and the engine 1 is already in the stop state, the con- 
troller 1 0 proceeds from the step SI 0 to a step S21 , and 
examines if the idling stop pennission time (set at the 
step S16) has elapsed. When the Idling stop permission 
time has elapsed, the controller 1 0 Initiates the automat- 
ic engine restart operation of steps S22 S28 and S33 
-S36. 

[0029] The controller 1 0 initiates the automatic engine 
restart operation at the step S22, and checks whether 
this is the first operation in the automatic engine restart 
mode, by checking whether FENGSTRT = 0 at the step 
S23. In the case of the first operation (FENGSTRnr=0), 
the controller 10 sets a restart delay time and sets 
FENGSTRT to one (FENGSTRT=1) at the step S24. 
The restart delay time is set equal to a time (1 .5 second, 
for example) required to develop an intake boost to a 
level of about -400 mmHg (-48 kPa) in restarting. During 
this restart delay time, the system cranks the engine 1 
without injecting fuel, and thereby obtains a smooth en- 
gine starting operation. 

[0030] At the step S25, the controller 1 0 checks If the 
accelerator pedal is in the off (non-depressed) state. In 
the case of a restart with the accelerator pedal being in 
the non-depressed state, the controller 1 0 sets a target 
engine speed at an idle speed (the target speed = the 
idle speed) at the step S26, and waits for the elapse of 
the restart delay time at the step S27. Then, the control 
system starts the fuel injection at the step S28. 
[0031] When the accelerator pedal is depressed, the 
controller 1 0 proceeds from the step S25 to the step S33 
and checks if the engine 1 is in a complete explosion 
state. When the engine 1 is In the complete explosion 
state, the controller 1 0 proceeds to the step S35, and 
performs the torque control of the motor/generator 2 to 
reduce the motor torque to zero. It is possible to detect 
the complete explosion state of the engine, for example, 
by examining if the engine speed reaches a predeter- 
mined level. 

[0032] When the engine 1 is not in the complete ex- 
plosion state, the controller 1 0 proceeds to the step S34, 
sets the target engine speed, and cranks the engine 1 
with the motor/generator 2. In this case, the control sys- 
tem detemriines the target engine speed from a target 
driving force, or from the accelerator opening (degree) 
and the time from a start of an engine starting operation, 
as a function of the accelerator opening and the time 
from the start of the engine starting operation, and con- 
trols the revolution speed of the motor/generator 2. 
[0033] Then, the control system starts the fuel injec- 
tion at the step S38. 

[0034] The target driving force produced by the motor/ 
generator 2 in place of the engine 1 is a driving force 
corresponding to the force of creep when the automatic 
transmission 3 is driven by the engine 1 through the 
torque converter 4. 

[0035] The ouq^ut of the torque converter 4 is calcu- 



lated from a torque ratio t determined in accordance with 
a speed ratio between input and output speed, a torque 
capacity t, and an engine speed Ne, as txtxNe^. The 
required driving force is a driving force at a drive wheel, 

s so that it is converted to an output torque of the torque 
converter by using the wheel radius, the final gear ratio, 
and the speed ratio of the transmission. 
[0036] Accordingly, the target input speed (the engine 
speed) N of the torque converter 4 is given by; N s 

10 (TEDO/GRBYRT/RATIOn'RQRTO/TAU)^^. In this 
equation, TEDO is the driving force, GRBYRT is the final 
gear ratio/the wheel radius, RATIO is the actual speed 
ratio, TRQRTO is the torque ratio of the torque converter 
4, and TAU Is the capacity of the torque converter 4. 

IS [0037] Alternatively, it is possible to determine the tar- 
get speed by lookup from a map as shown in fig. 3, as 
a function of the depression degree <aocelerator open- 
ing) of the accelerator pedal and the time from a start of 
the restarting operation (or the vehble speed after the 

20 start of the restarting operation). As shown in Fig. 3, the 
target speed increases as the time from a start of the 
starting operation increases, and the rate of increase of 
the target speed increases as the accelerHtor opening 
increases. 

25 [0038] After the start of the fuel supply, the engine 1 
produces a torque. Therefore, the target speed used in 
this control Is based on a sum of the torque of the engine 
1 and the torque of the motor/generator 2. If the engine 
speed increases excessively by the torque of the engine 

so 1 , the motor/generator 2 serves as a load by functioning 
as an electrk: generator and thereby prevents the en- 
gine speed from increasing beyond the target speed. 
[0039] This control system restarts the engine 1 with- 
out changing the shift position of the automatk: trans- 

35 mission 3. When the automate transmission 3 is in the 
D range, this control system holds the automatk: trans- 
mission 3 invariably in the D range during the restart op- 
eration, and produces the force of creep corresponding 
to the idle speed, from the beginning if the accelerator 

^0 pedal is not depressed. If the automatic transmission 3 
is In the N range, the control system controls the input 
speed of the automatic transmission 3 equal to the Idle 
speed without providing the creep. In any case, this con- 
trol system does not produce a shock due to a return to 

45 the 0 range from the N range as in a conventional sys- 
tem. 

[0040] When the select position of the automatic 
transmission 3 is in the R range, the controller 10 pro- 
ceeds from the step S8 to a step S29 and examines, at 

so the step 329, whether the engine 1 is in the stop state. 
When the engine 1 is in the stop state, the controller 10 
proceeds to a step S30, and checks the flag FRFST re- 
set at the step S9 to determine whether this Is the first 
operation in the R range mode. In the case of the first 

S5 operation in the R range mode, FRFST = 0, and hence 
the controller 10 proceeds to a step S31. At the step 
S31 , the controller 10 sets a delay tlnne (2 seconds, for 
example) for engine stoppage, and sets the flag FRFST 
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to one (FRFST=1). 

[0041 ] At the end of the delay time set at the step S31 . 
the controller 1 0 proceeds from the step S32 to the step 
S22 and starts the engine restart operation of the steps 
S22 - S28 and S33 S36. 5 
[0042] Fig. 4 Illustrates operations of the control sys- 
tem according to this embodiment. The feature of this 
automatic engine stop and restart system according to 
this embodiment resides in the engine restart control, 
[0043] in the example of Fig. 4, the stop and restart 
system restarts the engine 1 In the 0 range. When the 
driver releases the bralce pedal in the automatic stop 
state in which the engine is automatically stopped, the 
system terminates the idling stop operation, and starts 
the cranking operation of the engine 1 with the motor/ 
generator 2. 

[0044] The motor/generator 2 forcibly turns the en- 
gine 1 . and accordingly the torque converter 4 produce 
the creep force. Even when the engine 1 is in the stop 
state in which the engine is stationary, the extemai oil ^ 
pump 14 supplies the oil pressure, so that the line pres- 
sure In the automatic transmission 3 is held at the nor- 
mal level. Therefore, In the D range, the CVT unit 6 is 
In the drive state with the variable pulley pressure held 
at a level maintaining the driving connection without slip- 25 
page of the metal belt 6, and the forward clutch of the 
forward reverse mechanism 5 is held in the engaged 
state. This system prevents the oil pressure from be- 
coming excessive and thereby minimizes the loss of 
driving the pump to protect the fuel economy. so 
[0045] At the end of a predetemnined short time (1 .5 
second, for example) after the start of the engine crank- 
ing operation, the system starts the fuel injection, so that 
the engine torque Increases. The predetennlned short 
time is a time required to develop an engine boost to a 3s 
level of about -400 mmHg (s48 kPa). In this way, this 
system waits for a build up of engine boost, and then 
starts the fuel injection, so that the combustion torque 
Is relatively smalt, and the torque Is varied smoothly from 
the torque of the motor/generator 2 to the torque of the 
engine 1 . This system controls the sum of the engine 
torque and the motor/generator torque so as to make 
the sum equal to the target driving torque. 
[0046] In the state In whbh the engine torque Increas- 
es sharply, the Input speed of the automatb transmis- 
sion 3 tends to increase beyond the target speed In the 
manner of overshoot. In this case, the motor/generator 
2 is operated as a generator, and absortis an excess of 
the engine output so that the produced torque becomes 
equal to the target torque and the creep force is held at so 
a desired value. 

[0047] Afterthe engine 1 has reached the state of self- 
supporting revolution, the system returns the engine to 
the normal operating state when the actual engine 
speed increases to the target engine speed and the re- 55 
quired motor torque becomes zero. 
[0046] During this engine restarting operation, the se- 
lect position of the automatic transmission 3 Is held un- 
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changed. When, for example, the select position is in 
the D range, the engine 1 is restarted In the D range, 
and the creep force is produced from the start of the en- 
gine starting operation, first by the motor/generator 2 
and then by the engine 1. Therefore, this system can 
prevent unnatural feeling, and a shock whch would be 
caused if the transmission Is held In the neutral state 
and returned to the drive range. 
[0049] When the engine 1 is restarted in the N range, 
this system produces no creep force. In this case, how- 
ever, the driver is aware that ^e select position Is in the 
N range, and anticipates a shock due to a shift from the 
N range to the D range as usual. 
[0050] When the engine 1 is restarted in the state in 
which the accelerator pedal is depressed by the driver, 
this system can increase the driving force rapidly as de* 
manded by the driver. In this case, the control system 
sets the target speed in the restarting operation so that 
the target speed increases as the accelerator opening 
increases, and the target speed increases as the time 
frem the start of the engine starting operation or the ve- 
htele speed increases. Since the engine speed cannot 
increase immediately, the control system Increases the 
torque of the motor/generator 2. Therefore, the motor/ 
generator 2 increases Its speed sharply white rotating 
the engine t, and thereby produces the driving torque 
as requested by the driver. The control system reduces 
the output of the motor/generator 2 to zero when the en- 
gine speed reaches the target speed. The motor/gener- 
ator 2 produces electric energy by consuming the en- 
gine torque when the battery 13 Is to be charged, or 
when a regenerative operation Is required during decel- 
eration. 

[0051] Rg. 5 shows a control process according to a 
second embodiment of the present invention. The con- 
trol process of Fig. 5 Is different from Fig. 2 only in the 
addition of a step S50 between the step S24 and the 
step S25. At the step S50, the controller 10 checks the 
driving condition of the automatk: transmission 3. in this 
example, the controller 10 proceeds from the step S50 
directly to the step S26 if the automatic transmission 3 
is in the N or P range. Otherwise, the controller 1 0 pro- 
ceeds from the step S50 to the next step S25. Therefore, 
in the example of Fig. 5, the target engine speed is set 
at the klle speed in the case of the N or P range, without 
regard to the accelerator opening degree. 
[0052] The system according to the second embodi- 
ment can prevent the engine speed from being In- 
creased even if the driver races the engine In the N or 
P range. This adds a contribution to the Improvement of 
fuel economy and reduction of noises. On the other 
hand, the control system according to the firat embodi- 
ment can provkle a natural feeling as In an ordinary ve- 
hicle, by allowing the engine speed to Increase in re- 
sponse to depression of the accelerator pedal In the N 
or P range. 

[0053] The present invention is not limited to the em- 
bodiments described above. Modifications and varia- 
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Hons of the embodiments described above will occur to 
those skilled in the art in light of the above teachings. 



Ciaims 5 

1 . A vehicle comprising: 

an engine (1); 

a motor (2) for starting the engine (1 ); io 
an automatic transmission (3) connected with 
the engine (1) and the motor (2), for receiving 
input rotation from the engine (1 ) and the motor 
(2) and providing output rotation to drive the ve- 5. 
hide; is 
a sensing device (9,11 ,1 5,1 8) for sensing a ve- 
hicle operating condftion; and 
a controller (1 0,1 2) for performing an automatic 
engine stop operation for automatically stop- 
ping the engine (1 ) and an automatic engine re- 20 6. 
start operation for automatically restarting the 
engine (1 ) in accordance with the vehicle oper* 
ating condition, for producing an engine restart 
request signal to request a restart of the engine 
(1 ) during the automatic engine stop operation, 2s 7. 
characterized in tiiat said controller (10) is 
adapted for determining a target engine speed 
for the automatic engine restart operation, and 
for performing the automatic engine restart op- 
eration, in response to the engine restart re- 30 
quest signal, by driving the motor in accordance 
with the target speed while holding a transmis- 
sion state of the automatic transmission (3) un- 
changed. 

35 

2. A vehicle according to claim 1 , characterized in 

that the controller (10) is configured to perform the 
automatic engine restart operation in response to 
the engine restart request signal, and to hold the 
automatic transmission (3) in a drive range during 40 
the automatic engine restart operation if the auto- 
matic transmission Is in the drive range at the start 
of the engine restart operation. 

3. A vehicle according to claim 1 or 2, characterized ^ 
in that the controller (1 0) produces a first condition 
signal when an accelerator pedal of the vehicle is 
depressed, a second condition signal when a brake 
pedal of the vehcle is released, a third condition sig- 
nal when a vehicle speed of the vehicle is increased so 
from zero, and a fourth condition signal when a time 
duration of the automatic engine stop operation be- 
comes equal to or greater than a predetermined 
time length, and the controller (1 0) produces the re- 
start request signal when at least one of the first, ss 
second, third and fourth condition signals is pro- 
duced. 



A vehicle according to at least one of the preceding 
ciaims 1 to 3. characterized in that the sensing de- 
vice comprises an accelerator sensor<1S) for sens- 
ing a condition of the accelerator pedal of the vehi- 
cle, a brake sensor (11) for sensing a condition of 
the brake pedal of the vehicle, and a vehicle speed 
sensor (18) for sensing the vehkde speed of the ve- 
hicle, and the controller (1 0) produces the first, sec- 
ond and third condition signals, respectively, In ac- 
cordance with signals from the accelerator sensor 
(15), the brake sensor (11) and the vehicle speed 
sensor (18). 

A vehk^le according to at least one of the preceding 
claims 1 to 4, characterized in that the controller 
(1 0) determines the target engine speed for the au- 
tomatic engine restart operation in accordance with 

an accelerator opening degree. 

A vehicle according to claim 5, characterized in 
that the controller (1 0) sets the target engine speed 
equal to an idle speed when the accelerator open- 
ing degree is equal to a minimum setting. 

A vehicle according to claim 5 or 6, characterized 
in that the controller (10) Increases the target en- 
gine speed for the automatb engine restart opera- 
tion in accordance with the accelerator opening de- 
gree. 

A vehk:le according to at least one of the preceding 
claims 1 to 4, characterized in that the controller 
(10) increases the target engine speed for the au- 
tomatic engine restart operation in accordance with 
an operating parameter which is one of a time 
elapsed from a start of the automata engine restart 
operation and a vehicle speed of the vehicle. 

A vehicle according to claim 8, characterized in 
that the controller (1 0) increases a rate of increase 
of the target engine speed with respect to the pa- 
rameter as the accelerator opening degree increas- 
es. 



10. A vehide according to claim 1, characterized In 
that the controller ( 1 0) sets the target engine speed 
for the automatic engine restart operation equal to 
an idle speed when the automatk; transmission (3) 
is in a non-driving state in which a driving torque is 
not transmitted through the automatic transmission 
(3). 

1 1 . A vehble according to at least one of the preceding 
claims 1 to 10, characterized In that the sensing 
device further comprises a transmission condition 
sensor for sensing a condition of the automatic 
transmission (3), and the controller (10) checks the 
condition of the automatic transmission (3) in re- 



6. 



9. 



6 
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sponse to the restart request signal and determines 
the target engine speed for the autonnatic engine 
restart operation In accordance with the condition 
of the autonnatic transmission (3). 

5 

12. A vehicle according to at least one of the preceding 
claims 1 to 11 , characterlzecl In that the controller 
(1 0) controls a torque of the engine (1 ) and a torque 
of the motor (2) in the automatic engine restart op- 
eration so as to make an actual engine speed equal io 
to the target speed. 

13. A vehicle according to claim 12, characterized In 
that the sensing device comprises an engine speed 
sensor (9) for sensing an actual engine speed of the is 
engine ( 1 ) , and the controller ( 1 0) controls the motor 

(2) in the automatic engine restart operation so as 
to reduce a deviation of the actual engine speed 
from the target engine speed. 

20 

1 4. A vehicle according to at least one of the preceding 
claims 1 to 13, characterized In that the controller 
(10) operates the motor (2) in a power generating 
mode for generating electric power by absorbing 
energy of the engine (1) when the actual engine 
speed is higher than the target speed. 

15. A vehicle according to at least one of the preceding 
claims 1 to 14, characterized in that In the auto- 
matic engine restart operation, the controller (10) so 
first cranks the engine (1 ) with the motor (2) without 
fuel injection for a predetermined time duration to 
increase an engine boost to a predetermined level, 
and starts fuel supply to the engine (1) at the end 

of the predetermined time duration. ^ 

16. A vehicle according to at least one of the preceding 
claims 1 to 15, characterized in that the vehk:le 
further comprises an oil pump (1 4) for supplying oil 
pressure to the automatic transmission (3) even 40 
when the engine (1 ) is at rest. 

17. An automatic engine stop arid restart control appa- 
ratus for automatically stopping an engine (1 ) for a 
vehicle and automatically restarting the engine (1 ) 4S 
with a starting motor (2), the automatic engine stop 
and restart control apparatus comprising: 

means for automatk^ally stopping the engine (1 ) 
in a predetemnined vehicle situation; so 
means for monitoring a driving condition of an 
automatic transmission (3) connected with the 
engine (1). characterized by 
means for producing an automatic restart re- 
quest signal in accordance with a vehicle oper- S5 
ating condition in the predetermined vehicle sit- 
uation; 

means for determining a target engine speed 



for an automatic engine restart operation in ac- 
cordance with the driving condition of the auto- 
matic transmission (3); and 
means for restarting the engine (1 ) In response 
to the automatic engine restart request signal, 
by controlling the starting motor (2) in accord- 
ance with the target engine speed. 

16. An automatic engine stop and restart control proc- 
ess for automatk:aliy stopping an engine (1) for a 
vehtole and automatk:ally restarting the engine (1) 
with a starting motor (2), the automata engine stop 
and restart control process comprising: 

putting the engine (1 ) in an automatic stop state 
in a predetermined vehicle situation; 
detecting a driving condition of an automate 
transmission (3) connected with the engine (1), 
characterized by 

producing an automatic restart request signal 
(n accordance with a vehicle operating condi- 
tion in the predetermined vehicle situation; de- 
termining a target engine speed for an automat- 
ic engine restart operation in accordance with 
the driving condition of the automata transmis- 
sion (3); and 

initiating the automatk: engine restart operation 
for restarting the engine (1) in response to the 
automatic engine restart request signal, by con- 
trolling the starting motor (2) in accordance with 

the target engine speed. 



PatentansprOche 

1. Ein Fahrzeug mit: 

einem Verbrennungsmotor (1); 

einem Motor (2) zum Starten des Verbren- 

nungsmotors (1); 

einem automatischen Getriebe (3), verbunden 
mit dem Verbrennungsmotor (1) und 
dem Motor (2) zum Aufnehmen der Elngangs- 
drehung von dem Veriarennungsmotor (1) und 
dem Motor (2) und zum Schaffen einer Aus- 
gangsdrehung, um das Fahrzeug anzutreiben; 
einer Erfassungvorrichtung (9, 11 , 15, 16) zum 
Erfassen eines Fahrzeugbetriet)szu8tandes; 
und 

einer Steuerung (10, 12) zum AusfQhren elnes 
automatischen Motorstoppbetriebeszum auto- 
matischen Anhalten des Verbrennungsmotors 
(1) und elnes automatischen Neustarts des 
Verbrennungsmotors (1) in Qbereinstlmmung 
mit dem Fahrzeugt>etriebszustand, zum Erzeu- 
gen eines Verbrennungsmotor- Neustartanfor- 
deningssignaies, um einen Neustart des Ver- 
brennungsmotors (1) wdhrend des automati- 
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schen Motorstoppbetriebes anzufordem, da- 
dureh gekennzelchnet, daB die Steuerung 
(10) angepaSt 1st, urn eins Zielmotordrehzahl 
fur den automatischen Motomeustartbetrieb zu 
bestimmen und um den automatischen Ver- s 
brennungsmotor- Neustartbetrieb in Abhangig- 
keit von dem Motor- Neustartanforderungssl- 
gnal durch Antreiben des Motors in Oberein- 
stinnmung mit der Zieldrehzahl auszufuhren, 
wahrend des unveranderten Beibehaltens el- io 
nes Obertragungszustandes des autontati- 
schen Getriebes (3). 

2. Fahrzeug nach Anspruch 1, dadurch gekenn- 
zefchnet, daB die Steuerung (10) ausgelegt ist, el- is 
nen automatischen Verbrennungsmotor- Neustart- 
betrieb in Abhangigkeit von dem Verbrennungsmo- 
tor- Neustartanforderungssignat auszufuhren und 

um das automatischen Getriebe (3) wahrend des 
automatischen Vertorennungsmotor- Neustartbe- so 
triebes In einem Antriebsbereich zu halten, wenn 
das automatische Getriebe in dem Antriebsbereich 
be! dem Start des Verbrennungsmotor- Neustartbe- 
triebes ist. 

25 

3. Fahrzeug nach Anspruch 1 oder 2, dadurch ge- 
kennzelchnet» daB die Steuerung (10) ein erstes 
Zustandssignal erzeugt, wenn ein Beschleuniger- 
pedal des Fahrzeuges niedergedriickt wird. ein 
zweites Zustandssignal, wenn ein Bremspedal des so 
Fahrzeuges freigegeben wird, ein drittes Zustands- 
signal, wenn eine Fahrzeuggeschwindlgkeit des 
Fahrzeuges von Null erhoht wird, und ein viertes 
Zustandssignal, wenn eIne Zeitdauer des automa- 
tischen Motorstoppbetriebes gteich wird zu oder ss 
groBer a!s eine vorbestimmte Zeitdauer, und die 
Steuerung (10) das Neustartanforderungssignai er- 
zeugt, wenn zumlndest eines der ersten, zweiten, 
dritten oder vierten Zustandsslgnale erzeugt wird. 

40 

4. Fahrzeug nach zumindest einem der vorhergehen- 
den Anspruche 1 bis 3, dadurch gekennzelchnet, 
daB die Erfassungsvonichtung einen Beschleuni- 
gersensor (15) aufweist, zum Erfassen eines Zu- 
standes des Beschleunlgerpedales des Fahrzeu- ^5 
ges, einen Bremssensor (11) zum Erfassen eines 
Zustandes des Bremspedals des Fahrzeuges und 
einen Fahrzeuggeschwindigkeitssensor (18) zum 
Erfassen der Fahrzeuggeschwindlgkeit, und die 
Steuerung (10) jeweits das erste, zweite und dritte so 
Zustandssignal in Ubereinstimmungmit den Signa- 

len von dem Beschleunigersensor (15), dem 
Bremssensor (11) und dem Fahrzeuggeschwindig- 
keitssensor (16) erzeugt. 

55 

5. Fahrzeug nadi zumindest einem der vorhergehen- 
den AnsprOche 1 bis 4, dadurch gekennzelchnet, 
daB die Steuerung (10) die Zielmotordrehzahl fOr 



den automatischen Motomeustartbetrieb in Uber- 
elnstimmen mit einem Beschieunigeroffnungsgrad 
bestimmt. 

6. Fahrzeug nach Anspruch 5, dadurch gekenn- 
zelchnet, daB die Steuerung (10) die Zielmotor- 
drehzahl glek:h zu einer Leerlaufdrehzahl festlegt, 
wenn der Beschieunigeroffnungsgrad gleich zu et- 
ner minimalen Einstellung ist. 

7. Fahrzeug nach Anspruch 5 oder 6, dadurch ge- 
kennzelchnet, daB die Steuerung (10) die Zielmo- 
tordrehzahl fur einen automatischen Motomeustart- 
betrieb in Obereinstimmen mit dem Beschieunige- 
roffnungsgrad ertidht. 

8. Fahrzeug nach zumindest einem der vorhergehen- 
den Anspriiche 1 bis 4, dadurch gekennzelchnet, 
daB die Steuerung (10) die Zielmotordrehzahl fOr 
einen automatischen Motomeustartbetrieb in Ober- 
einstimmung mit einem Betriebsparameter erhoht, 
der einer von einer Zeit, verstrichen von einem Start 
des automatischen Motomeustartbetriebes, oder 
eine fahrzeuggeschwindlgkeit des Fahrzeuges Ist. 

9. Fahrzeug nach Anspruch 8, dadurch gekenn- 
zelchnet, daB die Steuerung (1 0) eine Rate der £r* 
hdhung der Zielmotordrehzahl in Bezug auf den Pa- 
rameter erhoht, wenn der Beschieunigeroffnungs- 
grad zunlnrvnt. 

10. Fahrzeug nach Anspmch 1, dadurch gekenn- 
zelchnet, daB die Steuerung (10) die Zielmotor- 
drehzahl fur den automatischen Motomeustartbe- 
trieb gleich zu einer Leerlaufdrehzahl festlegt, wenn 
das automatische Getriebe (3) in einem Nk:ht- An- 
triebszustand ist, in dem kein Antriebsdrehmoment 
durch das automatische Getriebe (3) ubertragen 
wird. 

11. Fahrzeug nach zumindest einem der vorhergeh en- 
den Anspriiche 1 bis 10, dadurch gekennzelch- 
net, daB die Erfassungsvonichtung welter einen 
Getriebezustandssensor zum Erfassen eines Zu- 
standes des automatische Getriebes (3) aufweist, 
und die Steuerung (10) den Zustand des automati- 
schen Getriebes (3) in Abhangigkeit von dem 
Neustartanforderungssignai pruft und die Zielmo- 
tordrehzahl fQr den automatischen Motonreustart- 
betrieb in Uberelnstimmung mit dem Zustand des 
automatischen Getriebes (3), festlegt. 

12. Fahrzeug nach zumindest einem der vorhergehen- 
•den AnsprOche 1 bis 11, dadurch gekennzelch- 
net, daB die Steuerung (10) ein Drehmoment des 
Veriarennungsmotors (1) und ein Drehmoment des 
Motors <2) in dem automatischen Motomeustartbe- 
trieb steuert, um so eine tatsachliche Motordreh- 
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zahl gleich der Ziehldrehzahl zu machen. 

13. Fahrzeug nach Anspmch 12, dadurch gekenn- 
zetchnet, da& die Erfassungsvorrichtung einen 
Motordrchzahtsensor (9) zum Erfassen ciner tat- 
sachlichen Motordrehzahl des Verbrennungsmo- 
tors (1) aufweist, und die Steuerung (10) den Motor 
(2) in dem eutomatischen Motomeustartbetrieb 
steuert. um so eine Abwelchung der tatsSchiichen 
Motordrehzahl von der Ziehldrehzahl zu venmin- 
dern. 



10 



eine Einrichtung zum Bestimmen einer Ziehl- 
motordrehzahl fur eInen automatischen Moto- 
meustartbetrieb in Obereinstimmung mit dem 
Antriebszustand des automatischen Getriebes 
(3); und 

eine Einrichtung fiir das Neustarten des Ver- 
brennungsmotors (1) in Abhanglgkeit von ei- 
nem automatischen Motomeustart- Anforde- 
rungssignales durch Steuem des Startermo- 
tors (2) in Obereinstimmung mit der Ziehlmo- 
tordrehzahl. 



14. Fahrzeug nach zumindest einem der vorhergehen- 
den Anspruche 1 bis 13, dadurch gekennzelch- 
net, daB die Steuerung (10) den Motor (2) in einem 
Energieerzeugungsmodus zum Erzeugen von 
Elektroenergie durch Absorbieren von Energie des 
Verbrennungsmotors (1) befShigt, wenn die tat- 
sdchltehe Motordrehzahl hoher als die Ziehldreh- 
zahl ist. 

15. Fahrzeug nach zumindest einem der vorhergehen- 
den AnspKkshe 1 bis 14, dadurch gekennzeich- 
net, daB in dem automatischen Motomeustartbe- 
trieb die Steuerung (10) zuerst den Verbrennungs- 
motor (1) mit dem Motor (2) ohne Kraftstoffeinsprit- 
zung fiir eine vorbestimmte Zeitdauer ankurbelt. um 
eine VerbrennungsnrtotorverstSrkung auf ein vorbe- 
stimmtes Niveau zu erhdhen und die Kraftstoffzu- 
fuhrung zu dem Verbrennungsmotor (1) am Ende 
der vorbestimmten Zeitdauer startet. 

16. Fahrzeug nach zumindest einem der vorhergehen- 
den Anspruche 1 bis 15. dadurch gekennzeich- 
net, daB das Fahrzeug auBerdem eine oipumpe 
(14) aufweist, um Oldruck zu dem automatischen 
Getriebe (3) zuzufQhren, selbst wenn der Verbren- 
nungsmotor (1) im Stillstand ist. 

17. Automatische Stopp- und Neustart- Steuervorrich- 
lung zum automatischen Anhalten eines Verbren- 
nungsmotors (1 ) fiir ein Fahrzeug und zum automa- 
tischen Neustarten des Verbrennungsmotors (1) 
mit einem Startenmotor (2), wobei die automatische 
Motorstopp- und Neustart- Steuervorrk:htung auf- 
weist: 

eine Einrichtung zum automatischen Stoppen 
des Verbrennungsmotors (1) in einer vorbe- 
stimmten Fahrzeugsltuation; 
eine Einrichtung zum Oberwachen eines An- 
trlebszustandes eines automatischen Getrie- 
bes (3), verbunden mit dem Verbrennungsmo- 
tor (1), gekennzelchnet durch eine Einnch- 
tung zum Erzeugen eines automatischen 
Neustartanforderungssignates in Obereinstim- 
mung mit einem Fahrzeugbetriebszustand in 
einer vorbestimmten Fahrzeugsltuation; 



18. Automatisches Motorstopp- und Neustart- Steue- 
rungsverfahren zum automatischen Stoppen eines 
IS Verbrennungsmotors (1) fiir ein Fahrzeug und au- 
tomatisches Neustarten des Verbrennungsmotors 
(1) mit einem Startermotor (2), wobei das automa- 
tische Motorstopp- und Neustart- Steuerungsver- 
fahren aufweist: 

20 

Versetzen des Verbrennungsmotors (1) in ei- 
nen automatischen Stoppzustand in einer vor- 
bestimmten Fahrzeugsltuation; 
Erfassen eines Antriebszustandes eines mit ei- 
2S nem Verbrennungsmotor (1 ) verbundenen au- 

tomatischen Getriebes (3), gekennzelchnet 
durch 

Erzeugen eines automatischen Neustart- An- 
forderungsslgnales in Obereinstimmung mit el- 

30 nem Fahrzeugbetriebszustand in einer vorbe- 

stimmten Fahrzeugsituation; Bestimmen einer 
Ziehlmotordrehzahl fiir einen automatischen 
Motomeustartbetrieb in Obereinstimmung mit 
dem Antriebszustand des automatischen Ge- 

35 triebes (3); und 

Inltiieren des automatischen Motomeustartt>e- 
triet)es zum Neustarten des Vertsrennungsmo- 
tors (1) in Abhanglgkeit von dem automati- 
schen Motomeustart- Anforderungssignal 

40 durch Steuem des Startmotors (2) in Oberein- 

stimmung mit der Ziehlmotordrehzahl. 



Revendications 



45c 



1 . V^hicule comprenant : 
un moteur (1 ) ; 

un moteur <2) pour d^marrer le moteur (1 ) ; 
50 une transmission automatique <3) connect§e 

au moteur (1) et au moteur (2) pour recevoir ta 

rotation d'entr^e du moteur (1 ) et du moteur (2) 

et pour r^aliser une rotation de sortie afin d'en- 

trainer ie v6hicule ; 
55 un dispositif de detection (9, 11, IS, 18) pour 

detector un 6tat de fonctionnement du 

v6hicule ; et 

un disposit'f de commando (10, 12) pour ex6- 
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cuter une operation cf arr^ de moteur automa- 
tiquG pour arr§ter automatiquement le moteur 
(1) et une operation de red§man*age automati- 
que du moteur pour red^marrer automatique- 
ment !e moteur (1) en accord avec I'^tat do s 
fonctionnement du v^hicule, pour produire un 
signal de demande de red^marrage du moteur 
pour demander un red^marrage du moteur (1) 
pendant ('operation d'an^St automatique du mo- 
teur, caracterisS en ce que ledit dispositif de io 
commande (1 0) est apte k d6temilner une Vi- 
tesse cible du moteur pour reparation de red6- 
marrage automatique du moteur et pour exe- 
cutor ('operation de red^marrage automatique . 
du moteur, en r^ponse au signal de demande is 
de red^manrage du moteur, en entramant le 
moteur en accord avec la Vitesse cible tout en 
maintenant inchang^ un 6taX de transmission 
de fa transmission automatique (3). 

20 

vehicule seton la revendicatton 1 , caracterise en 
ce que le dispositif de commande (1 0) est configure 
pour ex6cuter Top^ration de red^marrage automa- 
tique du moteur en r^ponse au signal de demande 
de red6marrage du moteur et k maintenir la trans- 25 
mission automatique (3) dans une plage d'entrame- 
ment pendant reparation de red^marrage automa- 
tique du moteur si ta transmission autonr^atique se 
trouve dans la plage d'entramement au d6but de 
reparation de red6marrage du. moteur. 30 

V^hicule selon la revendication 1 ou 2, caracterise 
en ce que le dispositif de commande (10) produit 
un premier signal de condition lorsqu'une p^date 
d'acceieration du v^hrcule est enfoncee, un deuxid- 3S 
me signal de condition lorsqu'une p6da!e de frein 
du v6hicule est reldch^e, un troisi^me signal de 
condition lorsqu'une Vitesse du v^hicule est aug- 
mentee depuls zero, et un quatri^me signal de con- 
dition lorsqu'une dur6e de temps de rop6ration d'ar- 40 
rdt de moteur automatique devient egale ou supe- 
rieure k une longueur de temps predetemiinee, et 
le dispositif de commande (10) produit te signal de 
demande de redeman^age lorsqu'au moins I'un des 
premier, deuxi^me, troisieme et quatrl6me signaux 
d'etat est produit. 

Vehicule seton au moins Tune des revendicatlons 
precedentes 1 k 3, caracterise en ce que le dispo- 
sitif de detection comprend un detecteur d'acc616- so 
ration (15) pour detecter un etat de la pedale d'ac- 
ceieration du vehicule, un detecteur de frein (11) 
pour detecter un etat de la pedale de frein du vehi- 
cule et un detecteur de vitesse de vehicule (18) pour 
detecter la vitesse du vehicule, et le dispositif de ss 
commande (10) produit des premier, deuxieme et 
troisidme signaux de condition, respectivement, en 
accord avec des signaux du detecteur d'aoceiera- 



tlon (15), du detecteur de frein (11) et du detecteur 
de Vitesse de vehicule (18). 

5. vehicule seton au moins Tune des revendicatlons 
precedentes 1^4, caracterise en ce que le dispo- 
sitif de commande (10) determine la vitesse cible 
du moteur pour Toperatlon de redemarrage auto- 
matique du moteur en accord avec un degre 
d*ouverture de I'acceierateur. 

6. vehicule selon la revendication 5, caracterise en 

ce que le dispositif de commande (1 0) etabltt la vi> 
tesse cible du moteur pour qu'elle solt egale k une 
vitesse de ralenti torsque le degre d'cuverture de 
I'acceierateur est egal k un reglage minimum. 

7. vehicule selon la revendication 5 ou 6, caracterise 
en ce que le dispositif de commande (10) fait aug- 
menter la vitesse cible du moteur pour i'operation 
de redemarrage automatique du moteur en accord 
avec le degre d'cuverture de Tacceierateur. 

8. vehtoule selon au moins i'une des revendications 
precedentes 1^4, caracterise en ce que le dispo- 
sitif de commande (1 0) fait augmenter la vitesse ci- 
ble du moteur pour I'operatlon de redeman^age 
automatique du moteur en accord avec un parame- 
tre de fonctionnement qui est un pamni un temj^s qui 
s'est ecouie depuls le debut de t'operation de rede- 
marrage automatique du moteur et une vitesse du 
vehicule. 

9. vehicule selon la revendication 8, caracterise en 
ce que le dispositif de commande (10) augmente 
une Vitesse d'augmentation de la vitesse cible du 
moteur par rapport au parametre au fur et k mesure 
que le degre d'ouverture de I'acceierateur augmen- 
te. 

10. vehicule selon la revendication 1, caracterise en 
ce que le dispositif de commande (10) etablit la Vi- 
tesse cible du moteur pour I'operation de redemar- 
rage automatique du moteur pour qu'elle solt egale 
k une Vitesse de ralenti lorsque la transmission 
automatique (3) se trouve dans un etat de non-en- 
trainement dans lequel un couple d'entrainement 
n'est pas transmts par la transmission automatique 
(3). 

11. vehicule selon au moins I'une des revendicatlons 
precedentes 1^10, caracterise en ce que le dis- 
positif de detection comprend en outre un detecteur 
d'etat de transmission pour detecter un etat de la 
transmission automatique (3) et, le dispositif de 
commande (10) verifie cetat de la transmission 
automatique <3) en reponse au signal de demande 
de redemarrage et detenmine la vitesse cible du mo- 
teur pour I'operation de redemarrage automatique 
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du moteur en accord avec T^tat de la transmission 
automatique (3). 

12. V6hlcule selon au moins I'une des revendications 
pr6c^dentes 1^11, caracterise en ce que le dis- 
positif de commande (1 0) commande un couple du 
moteur (1) et un couple du moteur (2) lors de I'opd- 
ration de red^marrage automatique du moteur de 
fa^on k amener uno Vitesse actuelle du moteur h 
6tre ^gale d la vitesse cible. 

13. V^hicule seton la revendication 12, caract^ris^ en 

ce que le dispositif de detection comprend un 66- 
tecteur de vitesse de moteur (9) pour d6tecter une 
Vitesse actuelle du moteur (1), et le dispositif de 
commande (10) commande le moteur (2) lors de 
{'operation de red^marrage automatique du moteur 
de mani^re h r^duire un §cart de la vitesse actuelle 
du moteur de la vitesse cible du moteur. 

14. V^hlcule selon au moins I'une des revendications 
pr^^dentes 1^13, caracterise en ce que le dis- 
positif de commande (1 0) actionne le moteur (2) en 
mode g^n^rateur de puissance pour g6n6rer de la 
puissance ^lectrlque en absorbent I'^nergie du mo- 
teur (1) lorsque la vitesse actuelle du moteur est 
plus 6lev§e que la vitesse cible. 

15. V^hicule selon au moins Cune des revendications 
pr6c6dentes 1 d 14, caracterise en ce que lors de 
rop6ration de red^man^age automatique du moteur, 
le dispositif de commande (1 0) lance d'abord le mo- 
teur (1) avec le moteur (2) sans injection de carbu- 
rant pendant une dur^e de temps predetermin^e 
afin d'augmenter une suralimentatlon du moteur k 
un niveau prddetemrtlnd et commence Tamende du 
carburant au moteur (1 ) ^ la fin de la dur^e de temps 
pr6detemiin6e. 

16. vehlcule selon au moins i'une des revendications 
pr^cedentes 16 15, caracterise en ce que le ve- 
hicule comprend en outre une pompe k huile (14) 
pour foumir une pression d'huile k la transmission 
automatique (3) meme lorsque le moteur (1) est au 
repos. 

17. Appareil de commande automatique d'arrdt et de 
redenriarrage du moteur pour arrdter automatique- 
ment un moteur (1) pour un vehicule et pour rede- 
marrer automatlquement le moteur (1 ) avec un mo- 
teur de d6marrage (2), Tappareil de commande 
d'arrSt et de redemarrage automatique du moteur 
comprenant : 

un moyen pour arr&ter automatlquement le mo- 
teur (1) dans une situation pr6ddtenmin§e du 
vehicule ; un moyen pour surveiller un etat 
d'entralnement d'une transmission automati- 
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que (3) relive au moteur (1), 
caracterise par 

un moyen pour produire un signal de demande de 
red^marrage automatique en accord av«: un 6tat 
de fonctionnement du v6hicule dans la situation 
preditemiinee du vehicule ; 
un moyen pour determiner une vitesse cible du mo- 
teur pour une operation de redemarrage automati- 
que du moteur en accord avec retat d'entralnement 
de la transmission automatique (3) ; et 
un moyen pour redemarrer le moteur (1 ) en reponse 
au signal de demande de redemarrage automati- 
que du moteur, en commandant le moteur de de- 
marrage (2) en accord avec la vitesse cible du mo- 
teur. 

18. Precede de commande d'arrdt et de redeman'age 
automatique du moteur pour arrdter automatlque- 
ment un moteur (1) d'un vehicule et pour redemar- 
rer automatiquement le moteur (1) avec un moteur 
de demarrage (2), le precede de commande d'arrdt 
et de redemarrage automatique du moteur compre- 
nant les etapes consistent k : 

mettre le moteur (1) dans un etat d'arrdt auto- 
matique dans une situation predetenninee du 

vehbule ; 

detector un etat d'entralnement d'une transmis- 
sion automatique (3) reliee au moteur (1), ca- 
racterise par les etapes consistent k 

produire un signal de demande de redemarra- 
ge automatique en accord avec un etat de fonc- 
tionnement du vehicule dans la situation prede- 
temiinee du vehicule ; 

determiner une vitesse dble du moteur pour 

une operation de redemarrage automatique du 
moteur en accord avec retat d'entralnement de 
la transmission automatique (3) ; et 
Initier I'operation de redemarrage automatique 
du moteur pour redemarrer le moteur (1 ) en re- 
ponse au signal de demande de redemarrage 
automatique du moteur, en commandant le mo- 
teur de demarrage (2) en accord avec la vitesse 
cible du moteur. 
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